Introduction

42
The process of aging is accompanied by a decline in physiological function and cellular pathways such as autophagy [13, 14] . However, a full comprehension of how FOXO elicits this 55 response remains to be fully elucidated.
56
FOXO activity is not solely dependent on insulin activity. FOXO proteins undergo antioxidant genes [15] [16] [17] . In response to DNA damage, Cyclin-dependent kinase 2(CDK2) can 61 phosphorylate and regulate FOXO1 to delay cell cycle progression and induce apoptosis [18] .
62
FOXO proteins are also involved in tumor suppression activity and responds to oncogenic stress 63 [15] . Interestingly, nuclear localization of FOXO has been observed not only under starvation or 64 oxidative stress, but also under fed, non-stressed conditions [16, 19, 20] . Consistently, DNA interactions were observed in both wild-type C. elegans and Drosophila [19, 21] old. Surprisingly, the abdominal fat body tissue of wild-type flies exhibited constitutive FOXO 85 nuclear localization in both young and old flies ( Figure 1A ). It is also interesting that high levels 86 of FOXO nuclear localization were observed in well-fed young flies, where insulin is 87 presumably present and FOXO would be inactivated ( Figure 1A) 
100
( Figure S1 ). Thus, we establish that FOXO protein is expressed under non-starvation conditions,
101
and this expression persists with aging.
102
ChIP-seq analysis reveals age-dependent decline of FOXO-targeted DNA binding
103
To further investigate the transcription activity of nuclear localized FOXO under aging,
104
ChIP-seq analysis on was performed using young (2-week) and old (5-week) female wild-type 105 flies ( Figure 2A of specific FOXO binding activity at old ages ( Figure 2C ).
119
Through FOXO ChIP-Seq, we identified 9273 FOXO-associated peaks from young flies
120
(corresponding to 2617 unique protein coding genes), while only 1220 peaks corresponding to 121 224 genes were identified from old flies ( Figure 2D ). Pathway analysis revealed that FOXO 122 target genes at young ages were enriched in pathways like Wnt, Hippo, MAPK pathways, and 123 nervous system development and regulation ( Figure 2D binding to the InR promoter compared to old flies ( Figure 2E ). Binding to the known FOXO-136 regulated gene brummer [23, 24] exhibited a decline in promoter binding with age ( Figure 2F ).
This was compared to the ChIP-identified target Jim, which showed a significant 10-fold 138 reduction with aging ( Figure 2G) overlap with FOXO ChIP-seq data ( Figure 3C ). These overlapping genes were enriched for 155 functional processes involving Wnt, Hippo, insulin resistance, motor neuron axon guidance,
156
MAPK/EGFR signaling ( Figure 3D , supplementary Chico mutants ( Figure 4A ). Gene ontology analysis revealed that the overlapping set was were thawed and treated with nuclear lysis buffer (50mM HEPES pH7.6, 10mM EDTA, 0.1% 309 Na-deoxycholate, 0.5% N-lauroylsarcosine, ddH2O, 0.1% PIC) and incubated at 4°C for 10 310 minutes. Chromatin was sheared for 500bp using Branson digital sonifier 250, using 30%, with 311 30 seconds on 30 seconds 0ff for 5 cycles. Supernatant was snap frozen and stored at -80°C.
312
Immunoprecipitation was carried out using Protein-G SureBeads (BioRad Hurcules, CA, USA).
313
Beads were washed once with 1X PBS prior to blocking with 1X PBS and 0.5% BSA for 20 314 minutes at 4°C. Samples were precipitated with affinity purified anti-dFOXO antibody (Tatar 315 Lab). Samples were reverse crosslinked at 65°C for 12 hours.
316
DNA size selection and library prep were done using NEBNext Ultra II DNA library prep kit for
317
Illumina an indexed using NEBNext multiplex oligos for Illumina (Primer set 1) (New England
318
BioLabs, Ipswich, MA, USA). DNA from either ChIP or input samples was mixed with AMPure
319
XP beads (Beckman Coulter, Inc. Brea, CA, USA) to select for a final library size of 320bp.
320
Samples were diluted to a final concentration of 2nM for Illumina sequencing on Illumina 3000
321
(Illumina, San Diego, CA, USA).
322
Processing of ChIP-seq data
323
Raw FASTQ reads were merged using mergePeaks (Homer suite) then uploaded into Galaxy
324
(usegalaxy.org) and checked for quality using FastQC (Andrews; figure S*). Files were then run 325 through FASTQ Groomer (https://usegalaxy.org/u/dan/p/fastq) for readability control before 
328
BAM output files were converted to SAM using BAM-to-SAM
329
(http://www.htslib.org/doc/samtools.html) and sorted (Li 2009, SAMTools) to generate peak 330 images in Figure 2C . Peak calling was performed using MACS2. MACS2 FDR (q-value) was set 331 for a peak detection cutoff of 0.05 and did not build the shifting model. The MFOLD for the 332 model was set from 10-50 to detect fold-enrichment as specified by Feng et al 2012 [60] . Peak-
333
calling was set to identify peaks 300bp in length, and no peaks could exceed 10Kb in size. After 334 MACS2 peak identification, peak regions were expanded 2kb (1kb upstream and downstream) 335 and assigned to nearby and overlapping genes using BEDTools/intersect 336 (https://bedtools.readthedocs.io/en/latest/content/bedtools-suite.html) with dm6.16 genome 337 annotation file (UCSC, Santa Cruz, CA, USA). All non-protein coding identified targets were 338 removed from the data set manually based on annotation symbol (CG vs CR).
339
Venn Diagrams
340
Venn diagram were created using the Bioinformatics and Evolutionary Genomics Venn 341 calculator at Ugent (http://bioinformatics.psb.ugent.be/webtools/Venn/). For cross species 342 comparisons, gene ID's were converted to fly ID's using DIOPT (http://www.flyrnai.org/diopt).
343
Genes that were the best possible match for each ortholog were selected for gene list comparison. replicates were used per sample. Primer list in Figure S7 . 
